. Entre as mulheres na pré-menopausa que amamentaram por mais de 25 meses, a RO foi de 0,95 (IC95%: 0,5) e na pós-menopausa foi de 1,27 (IC95%: 0,1) TESSARO, S. et al. 
Introduction
The observation that early motherhood promotes a reduction in breast cancer risk indicates that reproductive and hormonal factors play an important role in the prevention of this neoplasm. Hormonal factors have the greatest effect on the mammary glands during puberty, pregnancy, and lactation, influencing cellular alterations (Russo & Russo, 1995) .
Numerous studies have focused on the relationship between reproductive factors and breast cancer risk. The main factors studied have been age at first delivery, parity, age at menarche, and age at menopause age (Harris et al., 1992) .
Although much is known about risk factors for breast cancer (Harris et al., 1992) , this knowledge has not resulted in successful preventive measures. Prevention is difficult because many factors are endogenous, thus making intervention more difficult (Hulka & Stark, 1995) .
Breast cancer accounts for 24% of all malignant neoplasms and 49,000 deaths per year among women in the United States (La Vecchia et al., 1990) . Worldwide, more than one million new cases were estimated for the year 2000 (Miller & Bulbrook, 1986) . Breast cancer is the most common neoplasm in women from 45 to 65 years of age, with fewer than 5% of cases occurring among women under 30 years (Boring et al., 1994) . The incidence curve has two peaks, at 50 and 70 years of age. In Brazil this disease accounts for 15% of female deaths (Chagas, 1994) , and in Rio Grande do Sul State it is the leading cause of female cancer deaths (Rebelo, 1994) .
It has been hypothesized that changes occurring during lactation protect women from breast cancer. These protective effects result from the release of cells transformed by milk production, which inhibit both cell growth and the appearance of pre-malignant clones, as well as the occurrence of secretory exchanges and cell proliferation (Fentiman, 1993) .
In the city of Pelotas, Rio Grande do Sul, Brazil, prevalence rates for breastfeeding at six months postpartum in 1982 and 1993 were approximately 30 and 38% (Horta et al., 1996; Barros et al., 1986) .
Although various studies have demonstrated a protective effect of prolonged breastfeeding against breast cancer, mainly in premenopause (Byers et al., 1985; Collaborative Group on Hormonal Factors in Breast Cancer, 2002; Marcus et al., 1999; McTiernan & Thomas, 1986; Newcomb et al., 1994; Olaya-Contreras et al., 1999; Tryggvadottir, 2001 ), many authors have not found the same effect (Brinton et al., 1995; Freudenheim et al., 1994; London et al., 1990; Michels et al., 1996 Michels et al., , 2001 Thomas & Noonan, 1993 ; UK National Case-Control Study Group, 1993) . In Asian countries the effect appears to be more protective, but in the United States the effect is not as clear (Kelsey et al., 1993) . In Amerindians in the State of Mato Grosso do Sul, Brazil, mean duration of breastfeeding was 84 months, and this appears to exert an important protective effect against breast cancer (Lima et al., 2001) . In a review of the epidemiological literature, this relationship was not evidenced in either pre-menopausal or post-menopausal women (Lipworth et al., 2000) .
The present study was designed to study the relationship between breastfeeding and breast cancer in women from the southern region of Rio Grande do Sul, Brazil.
Methodology
A case-control study was performed, using two control groups (hospital-and communitybased), which were analyzed jointly to increase the study power.
The reason for using two types of controls was to reduce bias. Hospital controls may not be representative of the population from which cases were recruited, particularly if severity of disease is not comparable (Schlesselman, 1982) ; on the other hand, community controls may be biased if access to health care is problematic (Schlesselman, 1982) . Similar results from the control groups thus strengthen the study's findings. Most case-control studies employ only one type of control. Case-control is the design of choice for slowly evolving diseases, allowing the study of several risk factors for any given outcome.
Sample
Sample size was calculated with a 95% confidence level (two-tailed test) and 80% statistical power to detect a relative risk of 0.6, assuming a breastfeeding prevalence rate at six months of 38% (Horta et al., 1996) . The number of necessary cases (including allowance for losses, refusals, and adjustment for confounding) was 233. The control-to-case ratio was 4:1.
A total of 250 cases from 20 to 60 years of age were interviewed, all living in the southern region of Rio Grande do Sul, Brazil. Some 516 hospital controls and 504 community controls were recruited.
The study included cases from Pelotas with both hospital and community controls and cases from other nearby cities with hospital controls from the same cities. Community controls were only obtained for cases from Pelotas due to the logistic difficulty of finding community controls in rural areas and other cities.
Losses and refusals were distributed as follows: among cases, two refusals and six losses (2.0%); among controls, 32 refusals (3.2%), of whom four were hospital-based and 28 community-based (2.4%).
All 132 women over 60 years of age when breast cancer was diagnosed were excluded during data collection. This decision was due to potential recall bias, mainly in relation to duration of breastfeeding.
Definition of exposure
Interviewees provided data on the occurrence and duration of breastfeeding (in months) for each of their children, which were totaled to provide lifetime duration of breastfeeding. Table 1 lists the study variables and their respective scales.
Case selection
All incident breast cancer cases (diagnosed in the previous six months) in women 20 to 60 years of age recruited from March 1995 to July 1998 in hospitals, radiation therapy and chemotherapy services, and pathology labo -ra tories in the cities of Pelotas and Rio Grande were included.
Selection of controls
For community controls, interviewers located the case's home and proceeded leftwards from door to door until three corresponding controls were found.
Hospital controls were obtained through random selection of hospital wards; when the number of hospitalized women exceeded three on the same day, the room number and if necessary the bed were also randomly selected. All controls were age-matched with cases (plus or minus five years).
Diagnoses leading to hospitalization of controls were as follows: acute clinical diseases (19.2%), surgical conditions (12.8%), trauma (9.9%), pneumonia (9.9%), bronchial asthma (9.7%), sinusitis (9.1%), peptic ulcer (8.7%), pyelonephritis (8.5%), gastroenteritis (8.5%), and non-gynecological cancers (3.7%).
Data collection
Cases and controls answered a pre-coded standardized questionnaire including sociodemographic, reproductive, breastfeedinghistory, and breast disease-history variables. The questionnaire also included information on various potential confounding variables (Table 1) . Table 1 Variables and scales employed in the case-control study of breast cancer.
Categories
Variables Scales 
Logistics
The team consisted of five interviewers and five supervisors, one in each recruiting site, to identify cases and controls and record their ages and addresses. All controls were interviewed within three months of case identification.
Data analysis
The collected data were initially cleaned through an analysis of the range and distribution of study variables and their mutual consistency. Distribution of study factors was then calculated for cases and controls, as well as the respective odds ratios, 95% confidence intervals, and significance tests. Statistical software SPSS Incorporation 6.0 for Windows and Epi Info were employed for both approaches. Data were then submitted to multivariate analyses, employing conditional logistic regression (according to the procedure described by Breslow & Day, 1980) , which provided crude and adjusted values. Possible interactions between variables were also investigated.
Continuous variables were analyzed as such, including tests for linear trend, and later as categorical variables, using the likelihood ratio test (LRT). Missing values, when accounting for less than 10% of the observations, were recoded to the reference categories in the multivariate analyses.
Analysis model
The analysis model included the simultaneous introduction of all potential confounders: schooling, family income, skin color, marital status, age at menarche, number of abortions, age at first delivery, number of children, age at menopause, use of oral contraceptives, benign breast disease history, and family history of breast cancer. Subsequently, variables with p < 0.2 were kept in the model as confounders so that the adjusted ratios could be obtained.
Results
Of the 250 incident cases of breast cancer, 168 (62.7%) were from the city of Pelotas and 82 (32.8%) were from neighboring cities. The mean age for both cases and controls was 47 years (SD = 6.5). Age distribution of cases was as follows: 9.3% ≤ 35 years, 30.8% from 36 to 45 years, and 59.9% 45 to 60 years. Age distribution of controls was: 10.5% ≤ 35 years, 32.9% from 36 to 45 years, and 56.5% from 45 to 60 years.
Quality control was performed by re-interviewing approximately 5% of cases and their respective controls. For every 15 cases encountered, one was randomly selected to be re-interviewed. Kappa statistic (Landis, 1977; Landis et al., 1977) was also calculated to check inter-observer agreement. The aim was to verify quality of interviews and selection. Kappa values for benign breast disease history were 0.82 for hospital-based and 0.9 for communitybased controls; for breastfeeding history, the corresponding kappa values were 0.76 and 0.82, and 1.0 for cases. Table 2 shows characteristics of cases and control groups. Among potential confounding variables, the adjusted odds ratio for breast cancer in women with higher schooling was 1.2 (95% CI: 0.6-2.3), with a linear trend p-value of 0.28, as compared to women with no schooling.
Women who gave birth after age 30 presented an OR = 1.7 (95% CI: 1.1-2.4), with a linear trend p-value of < 0.001, as compared to women whose first delivery was before age 30. In addition, for women with a history of benign breast disease, the odds ratio was 1.9 (95% CI: 1.0-3.2), with a linear trend p-value of 0.028. In women with more than four children there was a protective effect against breast cancer, with OR = 0.3 (95% CI: 0.2-0.5), compared to nulliparous women. Women with a family history of breast cancer presented an OR of 2.6 (95% CI: 1.8-3.2). Women with age at menopause over 50 showed an OR of 2.7 (95% CI: 1.6-4.6) as compared to pre-menopausal women.
The majority of the women had breastfed their children: 70.0% of cases and 80.5% of controls. The proportion of women who had breastfed six months or less was 28.4% for cases and 24.6% for controls. Some 19.8% of cases and 25.4% of controls had breastfed for at least two years (Table 3) .
The odds ratio for women who had breastfed was 0.9 (95% CI: 0.8-1.2). For those who had breastfed for six months or less as compared to those who had never breastfed, OR was 1.0 (95% CI: 0.6-1.8). The OR for those who had breastfed for 24 months or more was 1.0 (95% CI: 0.6-1.9).
As shown in Table 4 , the proportion of women who had breastfed was 74.5% among cases and 81.2% among controls in premenopausal women, and 70.0% among cases and 81.2% among controls in post-menopausal women. Pre-and post-menopause women presented odds ratios of 0.91 and 0.92, respectively. Concerning duration of breastfeeding in preand post-menopausal women, the odds ratios 
Discussion
This study's methodological characteristics merit a specific discussion. Two groups of controls (hospital and community) were included and evaluated jointly, providing a total of 1,020 controls. This design had the advantage of reducing potential selection bias, a major issue in case-control studies. The similarity of results between the two types of controls allowed the joint analysis to be maintained, thereby increasing statistical power. Among the study's potential limitations, in relation to recall it should be noted that information on breastfeeding often refers to a fairly distant period of time prior to the appearance of breast cancer. As compared to controls, women with breast cancer also tend to remember more facts that may be related to the disease.
Among positive aspects, the degree of agreement between the data obtained by interviewers and supervisors is relevant. The high kappa values also indicate adequate quality control in the data collection.
In order to avoid bias, interviews of cases and respective controls were performed by the same interviewer. In addition, the proportion of women who had breastfed in the two control groups was similar, thus attesting to the adequacy of the selection procedure: 79.7% in hospital controls and 80.4% in community controls.
According to the results there was no association between breastfeeding and breast cancer. These results are similar to those from several other studies, with both case-control and cohort designs. However, Hardy et al. (1993) and OlayaContreras et al. (1999) indicated a high protective effect against breast cancer for women who breastfed, including a dose-response trend. The former study, conducted in Brazil, demonstrated marked protection against breast cancer in the multivariate analysis.
In the present study, no overall protective effect of breastfeeding was found among women in pre-menopause. Our findings were similar to those of other studies in relation to the occurrence and duration of breastfeeding and menopause status (Brintom et al., 1995; London et al., 1990; Michels et al., 1996 Michels et al., , 2001 Thomas & Noonan, 1993) . However, some casecontrol studies demonstrated a protective effect in pre-menopausal women (Byers et al., 1985; McTiernan & Thomas, 1986; Newcomb et al., 1994; Tryggvadottir et al., 2001 ; UK National Case-Control Study Group, 1993) , stating that Table 3 Odds ratio and 95% confidence interval for breast cancer cases and hospital and community controls according to occurrence and duration of breastfeeding. Note: Adjusted for schooling, skin color, marital status, family history of breast cancer, benign breast disease, age at menarche, age of first child, parity, abortions, use of oral contraceptives, and age at menopause. p = p-value; p* = p-value for linear trend; 95% CI = 95% confidence interval this effect was more pronounced in women who breastfed at an early age. In several epidemiological investigations, and particularly in a recent meta-analysis of 53 studies (Collaborative Group on Hormonal Factors in Breast Cancer, 2002), breastfeeding has been identified as a protective factor against breast cancer. The association between lactation and the reduction in breast cancer incidence has been limited and inconsistent. Changes in breastfeeding behavior worldwide affect not only infant feeding patterns (natural vs. artificial milk), but breastfeeding duration and intensity as well. This diversity could explain the different results obtained by different studies.
The effect of lactation appears to be small (if any) and limited to a minority of women at risk of breast cancer. It is not clear why breastfeeding would reduce breast cancer risk. A biological basis for an inverse association between breastfeeding and breast cancer risk has not been adequately elucidated, although several mechanisms have been postulated. One hypothesis is that lactation causes long-term endogenous hormonal changes, possibly reduced estrogen, and increased prolactin production, which may decrease a woman's cumulative exposure to estrogen, thereby inhibiting the initiation or growth of breast cancer cells (Freudenheim et al., 1997) . It has also been suggested that a protective effect of breastfeeding on breast cancer risk may be attributed to the ex - Table 4 Distribution of cases and controls in pre -and post-menopausal women, according to the occurrence of breastfeeding. , 1998) . According to another biologically plausible hypothesis, women with only one child and who gave birth before the age of 30 could be at lesser risk of breast cancer (Gruenke et al., 1987) . The importance of age at first gestation for the modulation of breast cancer risk is derived from experiments on animals particularly susceptible to carcinogenesis (Brinton et al., 1983) . However, in a rat model, Russo et al. (1982) observed no protection against breast cancer from either breastfeeding or pregnancy.
Lactation, as a potentially modifiable behavior, could theoretically contribute to a decrease in the incidence of breast cancer. However, the results of the present study, together with the majority of the literature on this subject, fail to support a causal relationship. Further studies on the subject are necessary, especially among pre-menopausal and low-parity women. It would also be useful to assess the effect of breastfeeding intensity by comparing exclusive and partial breastfeeding. On the other hand, the effects of breastfeeding on child health are well established and its promotion remains a valid public health goal (Cunningham et al., 1991) .
